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The present invention relates to a plant for producing 
oxygen and/ or nitrogen and/ or argon by air 
distillation. The invention applies, for example, to 
the production of large quantities of high-pressure 
5 oxygen, especially for feeding synthetic hydrocarbon 
production units. 

The pressures mentioned here are absolute pressures. 

10 Industrial synthetic hydrocarbon production units 
called GTL (Gas-To-Liquid) units may have a production 
capacity of around 50 000 barrels per day, which 
corresponds to a consumption of about 12 000 metric 
tons of oxygen per day. 

15 

To produce such quantities of oxygen, it is necessary 
to provide several, typically three or four, air 
distillation units in parallel. In addition, to bring 
the oxygen to the high pressure needed for operating 

2 0 the GTL unit, it is advantageous for the liquid oxygen 
produced by distillation to be pumped to this high 
pressure and for the liquid to be vaporized by heat 
exchange with a heat transfer fluid compressed to a 
pressure high enough to allow oxygen to vaporize, this 

25 heat transfer fluid typically being pressurized air. 
Thus, the use of gaseous oxygen compressors, which is 
always tricky, is avoided. 

Such plants are described in "Oxygen Facilities for 
30 Synthetic Fuel Projects" by W.J. Scharle et al . , 
Journal of Engineering for Industry, November 1981, 
Vol. 103, pp. 409-411. 

The object of the invention is to reduce the 
35 investment, optionally by maximizing the size of the 
equipment item, and to benefit from a synergy for back- 
up systems, which will allow the reliability of these 
plants to be increased. 
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For this purpose, the subject of the invention is a 
plant for producing oxygen and/or nitrogen and/or argon 
by air distillation, comprising: N(N>1) cold boxes, 
each of which comprises, on the one hand, a heat 
5 exchange line for cooling the air to be distilled and, 
on the other hand, an air distillation apparatus that 
produces oxygen and/or nitrogen and/or argon; and means 
for treating the air that feeds the air distillation 
apparatuses and optionally means for treating a fluid 

10 coming from the air distillation apparatuses, these air 
treatment means or the fluid treatment means comprising 
several items of equipment mounted in parallel and 
networked with their inlets and/or their outlets 
connected to a common header that collects or 

15 redistributes all of the air or of the fluid from the 
corresponding treatment step and, if the fluid 
treatment means have several items of equipment mounted 
in parallel and networked, these treatment means being 
turbines and/or pumps and/or heaters and/or cooling 

2 0 towers. 

These treatment means are preferably placed downstream 
of the main air compressors that are used to compress 
the air starting from the ambient pressure. 

25 

Preferably, the treatment means treat air intended for 
all the distillation apparatuses or treat a fluid 
coming from all the distillation apparatuses. 

3 0 The plant according to the invention may include one or 

more of the following features: 

- the air treatment means comprising several items of 
equipment mounted in parallel and networked are the 
first atmospheric air compression means and/or the 

3 5 second air precooling means and/or third means for 

purifying the precooled air by adsorption and/or 
expansion turbines and/or boosters; 

- the turbines of claim 1 may be nitrogen turbines and 
the pumps may be nitrogen, oxygen or argon pumps; 


the first, second and third (11) treatment means 
comprise Nl , N2 , N3 items of equipment respectively 
and wherein at least one of the numbers Nl , N2 , N3 is 
different from N, the corresponding apparatuses being 
mounted in parallel with their outlets connected to a 
common header; 

N2>2 and wherein the second means comprise at least 
one common coolant production device; 

said common device is a water /nitrogen cooling tower 
that includes an inlet header connected to a waste 
nitrogen outlet of the N cold boxes; 

N3>2 and wherein the third means comprise at least 
one common heater for an adsorbent regeneration gas; 
the common heater includes an inlet header connected 
to a waste nitrogen outlet of the N cold boxes; 
the treatment means furthermore comprise N4 secondary- 
gas compressor, air boosters in particular mounted in 
parallel with their inlets and their outlets 
connected to common headers, N4 optionally being 
different from N, preferably greater than N; 
N4 = Nl, each main air compressor /air booster pair 
having a common drive member ,- 

each cold box produces liquid oxygen and/or liquid 
nitrogen and/or organ and wherein the plant comprises 
N6 liquid oxygen and/or liquid nitrogen and/or liquid 
argon pumps mounted in parallel between an inlet 
header and a common outlet header that are connected 
to the N air distillation apparatuses and to the N 
heat exchange lines respectively, N6 optionally being 
different from N, preferably greater than N; 
the treatment means furthermore include N5 turbines 
mounted in parallel between common inlet headers and 
common outlet headers, N5 optionally being different 
from N, preferably greater than N; 

N7 final oxygen gas compressors mounted in parallel 
between an input header and an output header, N7 
optionally being different from N, preferably greater 
than N; 

N8 compressors for the nitrogen gas produced, these 
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being mounted in parallel between an input header and 
an output header, N8 optionally being different from 
N, preferably greater than N; 

- at least some of said items of equipment in parallel 
5 and networked are N+l in number, each of these items 

of equipment having the capacity to feed one of the N 
air distillation apparatuses or the capacity to treat 
fluid for one of the N air distillation apparatuses; 

- at least some of said items of equipment in parallel 
10 and networked are N+nl in number (nl>l) , each of 

these items of equipment having a lesser capacity 
than that needed to feed a distillation apparatus or 
to treat a fluid of a distillation apparatus; 

- at least some of said items of equipment in parallel 
15 and networked are N-n2 in number (n2>l) , each of 

these items of equipment having a greater capacity 
than that needed to feed a distillation apparatus (4) 
or to treat fluid of a distillation apparatus (4) . 

2 0 Embodiments of the invention will now be described with 
regard to the appended drawings in which: 

- figure 1 shows very schematically a plant according 
to the invention; 

- figure 2 shows similarly an alternative embodiment; 
2 5 and 

- figure 3 shows similarly another alternative 
embodiment . 

The plant shown in figure 1 is designed to feed high- 
30 pressure oxygen to one or more GTL units 1. The high 
production pressure is typically between 3 0 and 65 bar. 

The plant comprises two identical cold boxes 2A and 2B 
mounted in parallel and means 3 for treating the air to 
35 be distilled downstream of the main compressor 6. 

In what follows, when several identical apparatuses are 
involved, they will be denoted either by a number 
followed by the suffix A, B,...., or by the general 


reference consisting of just the number. 

As shown schematically in the case of the cold box 2A, 
each cold box essentially comprises an air distillation 
apparatus 4, for example a double distillation column, 
that produces gaseous oxygen GO, gaseous nitrogen GN 
and a waste gas (impure nitrogen) W, and optionally 
argon, and a main heat exchange line 5A, 5B that cools 
the air to be distilled countercurrently with the 
streams coming from the associated distillation 
apparatus . 

The treatment means 3 upstream of the cold box 2 
comprise, in succession from the upstream end to the 
downstream end: 

- five main air compressors 6, all identical. These 
compressors are mounted in parallel and networked at 
their outlet, that is to say their outlets 7 run into 
a common header 8 . They compress the atmospheric air 
to the medium distillation pressure of the 
apparatuses 4; 

- three compressed-air precoolers 9, all identical, 
refrigerated by water in a manner described later. 
The header 8 is connected to the inlet of the three 
precoolers 9 . The apparatuses 9 are thus mounted in 
parallel and networked at their inlet. They are also 
mounted in parallel and networked at their outlet, by 
means of a header 10; and 

- two identical purification apparatuses 11, for 
purifying air of water and of C0 2 by adsorption. Each 
of these apparatuses comprises two bottles in 
parallel, containing a suitable absorbent, such as a 
molecular sieve, and has its air inlet 12 connected 
to the header 10. The purified air outlets 13 of the 
apparatuses 11 run into a common header 14. The 
apparatuses 11 are thus mounted in parallel and 
networked at their inlet and at their outlet. 


Starting from the header 14 are two pipes 15 that 


terminate respectively at a medium-pressure air inlet 
of each heat exchange line 5. 


The treatment means 3 furthermore include six air 
5 expansion turbines 16, all identical, that serve to 
keep the plant cold. The turbines 16 have their inlets 
connected to a header 17 for the medium-pressure air 
cooled in the exchange lines 5 and their outlets are 
connected to another common header 18. The turbines 16 
10 are placed inside an insulated enclosure that contains 
only these turbines as air treatment means. 

These six turbines are thus mounted in parallel and 
networked, both at their inlet and at their outlet. 
15 Leaving the header 18 are two pipes 19 that terminate 
respectively at a low-pressure air inlet of each heat 
exchange line 5, the cooled low-pressure air being 
blown into the low-pressure column of each apparatus 4, 
optionally after a subcooling step. Each turbine is 

2 0 braked by a brake or an alternator 2 0 that is placed 

outside the insulated enclosure. 

Of course, the pipes 19 may terminate at a medium- 
pressure air inlet if the air delivered to the turbines 
25 16 is at a higher pressure than the medium pressure. 

Likewise, the header 17 may be connected to an inlet 
for medium-pressure nitrogen coming from the apparatus 
4 and the expanded nitrogen may, on passing through the 

3 0 header 18, be vented to atmosphere. 

The treatment means 3 also include: 

- at least one common cooling tower 21 for cooling the 
water intended for the three precoolers 9 with the 

35 waste nitrogen. This tower is fed with waste nitrogen 

via a header 22' connected to a waste outlet of the 
two exchange lines 5 and produces refrigerated water 
in a header 122 connected to the two precoolers; and 

- at least one common heater 2 3 for heating the waste 
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nitrogen used to regenerate the adsorbent of the 
apparatuses 9. This waste nitrogen comes from a 
header 24 connected to another waste outlet of the 
two exchange lines 5 . The at least one common heater 
5 is connected to a header 125. 

Because of the presence of the headers 8 for the wet 
compressed air, the header 10 for the precooled 
compressed air, the header 14 for the purified air, the 

10 header 17 for the medium-pressure air cooled at the 
inlet of the expansion turbines 16 and the header 18 
for the expanded air, which headers network all the 
flows of these fluids, failure of one item of equipment 
may be easily compensated for by the other items of 

15 equipment of the same type. 

Networking the items of equipment also makes it 
possible to decouple the number of apparatuses in 
parallel from the number N (here N = 2) of cold boxes 
2 0 and also to decouple the number of successive 
apparatuses in parallel, provided that the treatment 
capacities of the apparatuses in question are chosen 
appropriately. It is thus possible to optimize the size 
of each item of equipment. 

25 

In particular, the use of (N + 1) items of equipment in 
parallel and networked (which is the case with the 
precoolers 9) makes it possible to benefit from one 
emergency item of equipment for the N others, each of 
30 which has the capacity corresponding to a cold box 2. 

In the plant shown in figure 1, other items of 
equipment, located downstream of the previous ones, are 
also mounted in parallel and networked, at their inlet 
35 and at their outlet: 

- three emergency vaporization pumps 22 mounted in 
parallel between a suction header 123 and a delivery 
header 24. The header 123 is connected to a tank 25 
for storing the liquid oxygen or liquid nitrogen 


produced by the apparatuses 4A and 4B, said tank 
being fed via a header 26. Should there be 
insufficient delivery to the unit 1 of the 
corresponding gas, the flow needed is taken off, at 
5 the same pressure, from the header 24 and vaporized 

in an emergency air or water exchanger 27; 

- two final nitrogen compressors 28 mounted in parallel 
between a suction header 2 9 and a delivery header 30. 
These compressors bring the gaseous nitrogen to the 

10 high feed pressure for the unit 1; and 

- optionally, four final oxygen compressors 31 mounted 
in parallel between a suction header 32 and a 
delivery header 33. These compressors bring the 
gaseous oxygen to the high feed pressure for the unit 

15 1. 

As shown, each header 29, 32 is connected to a 
respective header 34, 35 that collects the 
corresponding gas heated by the heat exchange lines 5A 
20 and 5B. If necessary, a flow of each gas may be taken 
off from these headers, as illustrated at 36, 37. 

The alternative embodiment shown in figure 2 differs 
from the previous one by the brakes 2 0 of the turbines 

25 16 being replaced with as many boosters 38. Each of 
these boosters is fastened to the shaft of the 
corresponding turbine. The boosters are mounted in 
parallel between an inlet header 39 and an outlet 
header 40; the latter is connected to the header 17 via 

3 0 two partial cooling circuits 41 passing through the 
exchange lines 5A and 5B. 

The turbines 16 will once again be located in an 
insulated enclosure. 

35 

The plant shown in figure 3 differs from the previous 
one by the addition of four secondary air compressors 
42, that treat a fraction of the incoming air flow, and 
five liquid oxygen pumps 43. The compressors 42 are 
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mounted in parallel between a suction header 44 
connected to the header 14 and a delivery header 45 
connected to high-pressure air inlets of the exchange 
lines 5A and 5B . The pumps 43 are mounted in parallel 
5 between a suction header 46, which receives the low- 
pressure liquid oxygen coming from the apparatuses 4, 
and a cooling header 47 connected to pressurized liquid 
oxygen inlets of the exchange lines 5. This oxygen is 
vaporized by heat exchange with the high-pressure air. 

10 

In this case, the tank 25 is optionally a buffer tank 
for the pumps 43 . 

As a variant, the number of compressors 42 may be equal 
15 to the number of compressors 6, each pair of 
compressors 6-42 having a common shaft and a common 
drive member. 

Because of the presence of the headers 44, 45 that 
20 allow all of the air at the inlet and at the outlet of 
the boosters 42 to be networked, failure of one item of 
equipment may be easily compensated for by the other 
items of equipment. 

25 


